-
— ,._
\<. — a
— et
» A
- .- - b -
e -

8 o * .
18258

\} \\". \& '\\\~ : -
IDEM %APA : Innova\ion%&é‘/ﬁ\ - NN
DE? (Western Digital Technologi§§ Jap‘éh‘)-

‘ " , | » :

=7 1)~ \ \\ ; , IDEMA
| A | . ~_ JAPAN




D,
IDEMA Japan New Organization (2022/4 ~)

IDEMA
JAPAN
EEe
= Kk &A%
BB
SHEE 12 Xi#

InnovationE&S& InclusionZ5%& Integrity®Z&&
E£EBE EBOEE EZBE Bl R EFEEE /W FA
Ay RFA R8BS Y MWG mAMN—-IVUI1-330a &
- BR STk soER ity AR METE EFIEE WG
(D-23y7, t=— BEY7-) WIEBTFIRSFRTEND
1Y %3-ESDIYbO-)LEFS 14 BS54 A ERGEN
TDAZFREOIERFER VORI nHE5 - LBWG OTVEIFAM -2 WG
- RFNESDBITERAMTOBTT JOE—230. LR FBHEE (HE) TVAEIFZAR — (USB-HDD)®D
A7) (AN -FE et B A R V0T
n7—- 47 E& AT [1SSD WG
J-JLER H/—‘_ﬁ *SATA SSDMOSMARTHEEED
- NOANEE - A FE L3e - L OFRTE
CERNIASWG

F—HtFT o, B

nF—SUHN\UIEIHMES
TG, T—HEIH

n =St 5—-Es
T 0RE
-TCOMHI,
- T T T T T T O
© 2023 IDEMA JAPAN, All Rights Reserved SREPﬂﬁ 2



e R
Innovation ZE £EH

InnovationZ&5&
EBE B0 EE

MEFR (N=RA XL PxNy)  REFH (JVCHrovy k) |
SR (TAT7—4270/0=2wnxy) BHIE=Z (V2 RE VTRV wNy) |
AREX (Z7RMYVYITFYY)

v k= T[] . g o
.ﬁég‘lﬁ%;%%ﬂ;aﬁﬁﬂﬁ BOME (VIZXREVTIRIV I wIRy)

=143 -ESDIY O-)LEFS o ‘
ATRAE OB U EOXTE AHAT (JZREZVTFORIL S xwINy)
- RIRESDEIE R OB T

m7-h(78= N oo
AN~ MEFER (N—RAZL P rRY)
- ACIHIEE - =3

© 2023 IDEMA JAPAN, All Rights Reserved SREPﬂﬁ 3



D S Y ¢
Innovation ZE & 20225 EE8)

i 2 /. 3 | 4 | s | 6 | 7 /8 9 |l | 1| 12

4/1 7/27 12/8

IDEMAFTIA ] Summer Seminar Winter Seminar

InnovationZX E =% & The Roadmaps of Latest Trends in Data
Magnetic and Optical Driven Society

l Recording

InnovationZE £
@ Kick off 4/26 ® #27/26 @ #310/25
7 — < : Storage technology, ASRCIEE, 7 — 51 4 7 F @, SNIAEE, new topicZs &

~yFTF4XIWG >

aArxI-ESDarrA—-ILWG

7—h4A47WG

© 2023 IDEMA JAPAN , All Rights Reserved yi-;-,ﬂﬁ 4



. _ah
Storage Devices in Industry

= Magnetic Disk (Hard Disk Drive)
= 20 ~ 22 TB drive is available i !: ildri'i“iise
= Sealed technology with 10 disks L
= Data transfer rate ~ 290 MB/s . k eeeee |

3% Westorn Digital

Ultrastar
DG HCST0

OptiHAND
N

= Magnetic Tape (LTO)
= 18 TB cartridge is available
= Cartridge contains 1 km length tape
» Data transfer rate ~ 400 MB/s

= Optical Disk (Archival Disk)
= 55~6.0 TB cartridge is available
= Cartridge contains 11 ~ 12 disks
» Data transfer rate ~ 375 MB/s
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Storage Technology Innovations in HDD

2012
Helium
1977 2000 . Technology
First PMR Paper PMR demonstration -
1956 - RAMAC 2Q16 _
Invented First Microwave Assist
Hard Drive 2001 2008 Magnetic Recording
1997 AFC Media Micro Actuator
GMR Heads
1950 40[0]0)
1962 1990 1994 1999 2006 2014
Hydrodynamic PRML First 3.5” 1” Microdrive 2.5” PMR HDD 10TB SMR HDD
Air Bearing Channel Enterprise for high-volume
Sliders HDD with OEM use
1979 1Mhr MTBF
Thin Film 2004
Heads 1997 '. First 5-platter

Ramp Load/Unload 3.5”design

1973

Winchester Disk

IBM 3340 — father 2910

of the modern HDD First 7200 RPM
7mm 2.5” HDD
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Storage Technology Roadmap for HDD

= HAMR is the primary scalable technology toward 4.0Tb/in? or more

Areal Density (Tb/in?)

3D = 3-Dimensional

recording

10.0

T

HAMR = Heat-Assisted
Magnetic Recording

P
1.0 PMR +

—— E-PMR / MAMR = Enhanced PMR + with or  _
PMR + = - without energy-assist including Microwave-

- ~ Assisted Magnetic Recording (MAMR)
Perpendicular [

Magnetic Recording . ' ! 1

HAMR + = HAMR with ——
ordered granular media

DMR = Heated-Dot
Magnetic Recording
1

& i

including TDMR with
or without SMR
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I ADVANCED STORIAGE RESEARCH COINSOHTIUM |

2018 2020 2022 2024 2026 2028 2030

Technology Readiness Date

2032

2034
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